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The current management of eu-
mycetoma is difficult and the out-
come is usually poor. In order to

preserve maximum function, the condition
needs to be diagnosed early and treated
aggressively. We describe a case of Madura
foot caused by the fungus Pseudallescheria
boydii with bacterial superinfection by Es-
cherichia coli.

CASE REPORT

An 18-year-old man from Guyana pre-
sented with a 6-month history of pain and
swelling on the medial aspect of his left
foot and ankle. He had sustained a super-
ficial laceration to the area from a piece of
metal while working barefoot in a field 3
years previously. At a local hospital, the
wound was cleansed and dressed but not
sutured. A short course of antibiotics was
given, and the lesion healed completely.
Two and a half years later he noticed a ten-
der, nonerythematous swelling in the same
area that drained spontaneously on 1 oc-
casion but did heal. Over the next few
months several similar smaller lesions were
noted in the adjacent area.

On examination, there was evidence of
a healed laceration medially, overlying the
sustentaculum tali. There was a nonfluctu-
ant, firm, nontender mass medially, mea-

suring 1 cm in dimension, with a series of
adjacent smaller lesions. The entire left foot
appeared swollen and was warm to touch.
Examination of the sole of the foot re-
vealed numerous healed sinuses and several
palpable painless subcutaneous masses.
The range of motion of ankle, subtalar and
midtarsal joints was within normal limits.
A radiograph showed evidence of soft-
tissue swelling medial to the left ankle and
diffuse osteopenia but no periosteal eleva-
tion. There was a round lytic lucency at the
base of the second metatarsal. Bone scan-
ning showed increased activity in the sec-
ond and third left metatarsal areas and 
gallium scanning showed evidence of in-
creased activity in the same area and lesser
activity in the left ankle joint. The radio-
logic investigations were interpreted as
consistent with soft-tissue, tendon and pos-
sible bony involvement. Culture of a fine-
needle aspirate from the mass was negative
for bacterial growth at 5 days. Complete
blood count at that time included a total
leukocyte count of 8.8 × 109/L and a
slightly elevated erythrocyte sedimentation
rate of 17 mm/h.

Six weeks later the patient was admit-
ted for further investigation and manage-
ment. The appearance of the foot was un-
changed and he was afebrile. His leukocyte
count was 12.3 × 109/L with significant

eosinophilia (absolute count 3.7 × 109/L)
and the erythrocyte sedimentation rate
was 41 mm/h. Filarial night smears were
negative on multiple occasions as were fi-
laria serologic findings. Hookworm ova
were present in the patient’s stool, but the
eosinophilia persisted after a course of
mebendazole. The patient had no history
of allergies and was not on any medica-
tions. There was no evidence of malignant
disease or collagen vascular disease.

A clinical diagnosis of Madura foot was
made, and diagnostic excisional biopsy
and débridement were undertaken. A me-
dial paramalleolar incision was made, and
deep to the skin a sinus tract was identi-
fied and followed down superficial to the
flexor retinaculum. This structure was in-
volved with 3 large lesions, which were
firm and had the consistency of enlarged
lymph nodes. These were completely ex-
cised with free margins; 1 of them ex-
tended as far back posteriorly as the
Achilles’ tendon sheath. Structures deep
to the flexor retinaculum appeared intact
and were not disturbed. The wound was
closed primarily.

Postoperatively, tissue necrosis and
hematoma developed in the area. The
wound was re-explored medially 1 week
postoperatively and the sole of the foot
was also explored in the area of any drain-
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ing sinuses. The initial wound was de-
brided and closed with a drain in place.
The majority of the plantar swelling ap-
peared to extend over an area measuring 6
× 5 × 5 cm in the mid-portion of the plan-
tar fascia. An incision made here trans-
versely led to numerous draining sinuses
that were followed down superficial to the
plantar fascia in the region of the third
metatarsal shaft, but this was not inter-
fered with.

The diagnosis of Madura foot was con-
firmed with histologic evidence of stained
sections from tissues taken from the left an-
kle and the sole of the foot. The sections
showed granules containing fungal hyphae
scattered throughout fibrous connective tis-
sue. The granules were surrounded by
masses of eosinophils and fewer polymor-
phonuclear leukocytes. Culture of tissue
from these 2 areas grew E. coli and P. boydii.

Initially, the patient was treated with
ampicillin (2 g intravenously every 6
hours) to control the E. coli infection. Hy-
geol 1:20 (Rhone-Poulenc Rorer Con-
sumer Inc., Montreal) antiseptic com-
presses were used for wound care. He was
discharged from hospital 1 week later.
Ciprofloxacin, 500 mg twice daily, was
prescribed until the results of culture and
sensitivity studies on the fungus were ob-
tained. The fungus was confirmed as P
boydii and by in-vitro susceptibility test-
ing (Dr. M.G. Rinaldi, University of
Texas Health Sciences Center, San Anto-
nio, Tex.) was found to be resistant to
amphotericin B and fluconazole but sen-
sitive to miconazole and itraconazole. The
minimal inhibitory concentration to itra-
conazole was 0.07 µg/mL with a minimal
lethal concentration 0.07 µg/mL at 24
hours and greater than 10 µg/mL at 48
hours. With this information, we started
the patient 2 months postoperatively on
itraconazole 200 mg/d. Because of con-
cern about bony involvement, the
ciprofloxacin was continued for 1 year and
the itraconazole for 8 months. His
eosinophilia gradually decreased from an
absolute count of 3.7 × 109/L at the time
of diagnosis to 2.08 × 109/L 4 months
and 0.5 × 109/L 5 months postopera-

tively to normal values (0.04 to 0.4 ×
109/L) subsequently. His erythrocyte
sedimentation rate decreased to 6 mm/h
2 months postoperatively and 2 mm/h at
1-year follow-up. At that time he was
noted to have healed lesions of both the
plantar area and the medical aspect of the
left foot, so all antimicrobial agents were
discontinued. At follow-up 7 years post-
operatively, the patient was well. There
was no further drainage and no develop-
ment of sinus tracts, superficial swellings,
distortion, discomfort or abnormalities of
the involved area.

DISCUSSION

Mycetoma (Madura foot) is an uncom-
mon infection usually acquired in the trop-
ics and subtropics. Although cases have
been reported from temperate regions,1,2

most have originated in the tropics. These
infections can occur at any site in the body
but the majority involve the foot.3 The in-
fection may be caused by various sapro-
phytic fungi (eumycetoma) or bacteria, in-
cluding Actinomyces spp. (actinomycetoma)
or Nocardia spp.1 The condition was first
documented in Madras, India, in 1842 and
acquired its name Madura foot because of
its prevalence in the Indian province of
Madura.4

There is frequently a history of trauma
or a puncture wound with inoculation of
organisms from the environment,5 and a
latent period of months to years before
symptoms appear. Because of this time pe-
riod the initiating event is often not re-
called. The primary lesion may be locally
invasive to soft tissue, fascia, tendon and
bone or persist as an indolent small subcu-
taneous painless swelling.3,5 Either of these
processes gradually enlarges and softens
and may rupture through the surface
forming small sinus tracts or may burrow
into deeper tissues to produce swelling
and distortion of the limb.5 The burrow-
ing follows fascial planes and results in sup-
puration and abscess formation. When 
expressed, this drainage may contain
grains or granules, measuring 1 to 
several millimetres in size. These grains

represent microcolonies of the organism.2

The presence or absence of a fistula is a
reliable indicator of the duration of the dis-
ease.5 Fistulae rarely occur less than 3
months from the onset of clinical symp-
toms. Between 3 and 6 months one third
of patients present with fistulae and at 1
year from the onset of symptoms almost all
patients have fistulae. When first seen our
patient had fistulae on the sole of his foot
3 years after the initial trauma and had had
symptoms of the disease for at least 6
months. The diagnosis of Madura foot is
facilitated by a characteristic triad: tume-
faction, draining sinus tracts and the pres-
ence of granules.6 Although mycetoma
may become chronic and locally invasive,
metastasis of this condition is unknown.2

With progression of the infection, blood
and lymph vessels and nerves may be dam-
aged and secondary bacterial infection can
occur. Without treatment, the natural
course of the disease is one of slow progres-
sion over decades with increasing tissue de-
struction. Because of the lack of systemic
involvement and fear of amputation, pa-
tients often present late and only when the
lesion interferes with their daily activities.5

The most common causative agent of
eumycetoma varies geographically. World-
wide, P. boydii is second only to Madurella
spp. as a cause of fungal mycetoma, but in
the United States it is the commonest
pathogen.5 P. boydii invades the subcuta-
neous tissues and the ligaments primarily,
usually sparing tendons, muscle and bone.2

Botromycosis is a similar chronic sup-
purative granulomatous disease of the skin
and soft tissue usually caused by bacteria,
including E. coli. Unlike mycetoma, the
microcolonies seen are not true granules.
We believe that our patient had a bacterial
superinfection of his mycetoma rather
than another, separate process.

Eumycotic mycetoma is difficult to
manage and usually requires a combina-
tion of prolonged medical and surgical
treatment.3,5 The results are often poor,
probably because until recently no effec-
tive orally active antifungal agents were
available. If surgical resection is incom-
plete, recurrence rates are high. Before ini-
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tiating chemotherapy, the infecting organ-
ism must be isolated so that the appropri-
ate anti-infective agent can be chosen. The
disease is chronic, so there is ample time
to await the culture results. Many cases do
not respond to commonly used antifungal
compounds and in-vitro resistance has
been extensively documented. Until re-
cently the only effective agent available
against P. boydii was intravenously admin-
istered miconazole.7 However, this agent
is toxic, being associated with major side
effects of pruritus and hematologic and
hepatic toxicity. Also, intravenous admin-
istration is not practical for long-term
therapy. Hay and Mackenzie1 analysed 44
cases of mycetoma in the United Kingdom
seen between 1963 and 1981. The major-
ity of their patients were from the West In-
dies, and in those patients the commonest
organism identified was a pale granular
genus of fungus of which P. boydii is a
member. Included in their study was a pa-
tient with lesions similar to those in our
patient, in whom prolonged treatment
with miconazole intravenously, griseoful-
vin orally and surgical débridement failed.
Two cases of pseudallescheriasis involving
the lower extremity have been reported
from Canada.8 In one case the disease re-
sponded to combined surgical débride-
ment and intravenously administered mi-
conazole.9 More recently, cases have been
reported in which itraconazole has been
successful.10 This is a new triazole-type an-
tifungal agent, which acts by interfering
with C14 demethylation of lanosterol, a
critical step in the synthesis of ergosterin
in fungal cell membranes.9 It can be given
orally, and the recommended dose for

mycetoma is 100 to 200 mg/d, often for
many months.

Surgical débridement is an important
adjunct to therapy.11 Surgical therapy must
be aggressive because there is an 80% re-
lapse rate after inadequate removal of the
diseased tissue.5 Surgical therapy without
chemotherapy can be curative if the
surgery is radical and extensive.6 In far-
advanced disease, amputation is the only
successful treatment.

The granules in mycetoma are usually
surrounded by a polymorphonuclear infil-
trate and may be accompanied by a granu-
lomatous reaction with varying propor-
tions of epithelioid cells, plasma cells and
giant cells.5 The granules in our patient
were surrounded by eosinophilia and only
a few polymorphs. Eosinophilia is uncom-
monly seen in Madura foot, but because
of the histologic appearance in this case
and lack of evidence for other causes it was
considered important in the host response
to his infection. The resolution of his pe-
ripheral eosinophilia gave us an easy para-
meter to follow his course.

Since the treatment of Madura foot is
difficult and the clinical relapse rate is high,
it is important that these infections are rec-
ognized early and treated aggressively to
preserve maximum function. We attribute
our success in this case to early interven-
tion with removal of as much visibly in-
volved tissue as possible in combination
with effective antifungal therapy. Given
the large number of patients from the
tropics now immigrating to North Amer-
ica, it is essential for family physicians, in-
fectious disease specialists and orthopedic
surgeons to be aware of this disorder. Itra-

conazole is a new oral antifungal agent
that holds promise in the treatment of this
infection, but further studies are required.
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